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(54) PROCESS FOR THE PREPARATION OF A BINDER FOR 
USE IN PRINTING INK 



(71) We, AKZO N.V., a Company 
organiised and existing under the Jaws of the 
Kinf^om of the Nedierlands, of IJsseUa^ 82, 
Arnhem, die Netherlands, do hereby declare 
5 -the invention, for wMch we pray that a patent 
may be granted to us, and the method by 
whSch St Ss to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

10 The pre^nt invention relates to a process 
for the preparation of a printing ink binder 
based on a cydopentadiene resSn modified with 
carboxylic add and si^equentJy estenfied. 
British Patmt Spedficaiion No. 1,379,037 

15 describes a binder obtamed by reacting a 
cydopentadiiene resin W3>ih an unsaturated 
mono- or dicarboxyiic add, and estedfv^ng 
the reaction prcfducc iMith a mcmovalent alco- 
hol. This spedfication also menthons that 

20 estefificatSon with a polyvalent a'lcohol is un- 
desirable since the resuiTdn^ solut^ibn is too 
viscous for use in a printSng ^nk. A disadvan- 
tage of this known process is itbat modifvin^ 
the cvcloDeniad>iene resin witii starring 

25 materiaHs having a funcrionaliky not hS^er 
than 2 resuks in reans being obta5ned which 
hardly, if at alK cross^fink and display an 
Snsuffidcndy rapid emission of solvent after 
appycatson. 

30 The binders of the present invention can 
be used successfully to prepare printing inks, 
more pardculai'Iy rapid-dicing rotogravwe 
inks and offset inks. When used in roiogravuie 
inks, the bmders therefor must be very soluble 

35 in oiganic solvents such as tsdluene and/or 
peird. When used in ofiset iiAs, the binders 
must be suffidently soluble 'in Mgh-hofKng 
hydrocatbons having a low aironiatScs content 
and jnmble with oxida^fively diying compo- 

40 nents^ such as Mnseed oil and adr-drj^g alkyd 
resins. Both types of resuldng printing inks 
must have a suitable appKcaiion visco^ty hav- 
ing regard to the desSred binder concentra- 
tion. Furthermore, the binder must possess a 

45 good plgment-wertSng capadty and a Mgh 
softeidng point, for example, above 130**C. 
Finally, the prinring ink fy.m must be nA- 
proof and be of uniform and Mgh qudity. 



The binder of the invention, or a printing ink 
prepared therefrom, satisfies the above-men- 5Q 
tioned requirements. The hinders of the inven- 
tion, or a printing ink prapared therefrom, 
generally also have the propertses of a rapid 
emSssiion of solvent or soh^cnjt mSxture, a short 
drying time, a hSgh gloss and a brilliant colour. 53 

Accor<ftngly, the present inva«5cm provides 
a process for the iwapaiairion of a priming ink 
binder which comprises reactmg a cyclopenta- 
diene resin (as hereanafter defined) at a tem- 
perature in the range of from 120*'C to 300**C 60 
with an ethylenicaSy unsaturated dicaiboxylic 
add or an anhydride thereof, and with a mono- 
carboxyBc add free of alfphatSc unsaturarion, 
having from 3 to 9 carbon atoms, and at least 
partly estcrifying the addic reacrion mixture 65 
at a tenq)eraiture in the range of from 140* to 
300**C with one or more hydroxy and/or 
epoxy compounds having an average OH f unc- 
tronaHty in the range of 2.1 to 12. 

By the term "cyctopemadiene resin" as used 70 
herein is meant a hydrocarbon-sohible itsin 
obtained by potlymerismg a mixtoe containing 
at least 50% by weight of cydopentadiene, di- 
cvdopentadiene and/or an a&yl derivative 
thereof at a temperature in the range of 200*' 75 
to 350**C, in the presence or not of an inert 
hydrocarbon as solvent. The monomer mix- 
ture CO be polymerised may also contain com- 
pounds ajdi as styren^ alkyl derivatives of 
styrcne, indene or other compounds Jiberated qq 
in the crating of petroleum fractions. 
Preferably, the resin should contain at 
least 70% by weight of cydopentadiene, di- 
cyclopentadiene and/or an a'lkyl derivative 
thereof, the alkyl group oontaiiving 1 to 4 car- 55 
bon atoms. The sofceming pcant of the re^in 
is Renonafly in the range of from 50** to 
210**Q and prefeiaUy in the range of from 
70* to 140*^0 The mokcular wd^t of the 
resin is generally between 200 and 2000, and 90 
preferably between 300 and 1000. 

The cydopemadiene lesin is genaaJly 
reacted with a specific saturated monocariv 
oxyiic add -in an amount of from 0.01 to 1 
mole, and preferably from 0.02 to 0.8 mstfles, 95 
per 100 grams of le^. The reaction is carried 
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out at a temperature in the range of 120° lo 
SOO^C, and jacifcr^ly ZOO*' to 260**C The 
reaction pre^uxe Ss not olrticai; the xeaotSon 
is usuatiy carried out at atmospbedc or dc- 
5 rated pitssmxx The reactibn may be accelerated 
by usmg addic caltalysts, for example sul- 
phuric add, phosph()ric add, percyodc acM, 
boron tr«ifluoride or oompkx compounds there- 
of; the use of a cartalyft, however, is not 

10 ^solutely necessaiy. It is beiSeved that the 
additioa of the s^msrated monocaibozylic add 
Crepresented as RCJOOH) to the cydopenta- 
diene resin (takes place with farmatSon of an 
ester groi^ by coupSng an RCOO group and 

15 an H atom respecCivdy to 2 caibon atoms (A 
the resin which aie Hnked by a douible bond. 

By ihe dntroduction of ester ^groups wlvidi 
are direcdy attadied to the cydopentadSene 
resin the properties of the blinder are surpris- 

20 Sngly very must limproved. Accordingly, im- 
proved propercies such as a haigher piigment 
wettling capacity, an improved solubility of 
the binder Sn an oi^anijc solvent and a betfter 
heat scablity, so that the reslin w!iI3 discoiour 

25 less upon heainng, may 'be obtained 

Exan^les of suitable monocaiboxyHc adds 
are ammaidic oaiboxylic add^ for example, 
benzoic acid; aliphadc carboxylic adds, for 
example, propaooSc add, 2Hm^yl propionic 

30 add, butyrk add, 3-methyl butyric add, 
valeric add, tilknethyl prapfionSc add, 
caprylic add, 2-ethy! caproic add and tri- 
methyl caprolic add; and cydoallphatic mono- 
carboxylic adds, for example, hexahydro- 

35 benzoic add and naphthertic add. Mixtures of 
monocarboxyMc adds free of alEpbailic unsatu- 
ration may also be used, if desired. Preferably, 
aliphatic monocarboxylic adds having from 6 
to 9 carbon atoms are us^, and Sn particular 

40 those having a branched caibon ohaSn. 

In the process of the present invention the 
cydopentadiene resm 5s reacted in known 
mamier w5th an ethylemcally uisaturated di- 
carboxyldc add, or an anhydride theaeof. In 

45 general, the reacd<Hi is can*!^ out at tiem- 
pemtures in the range of 120** ito 300**C, 
using 0.01 to 0.6 moles, preferaHy 0.02 to 
0.4 moles, of the dicarboxyMc add or anhydride 
per 100 grams of the unmodified cydopenta- 

50 diene le^. 

Examples of suitable eihy^emcaifly unsatu- 
rated dicarboxylic adids aremaJelc add, methyl 
maleic add, fmnaric add, itacoiiic add, mesa- 
conic add, dtraconic add, tetrahydrophthaSc 

55 acid and methyl tetraihycjraphlthalic add or, 
if desired, the anhydrides of these adds. Mix- 
tures of ethylenicaily unsaturated dicaiboxyic 
adds and/cr anhydrides ithereof may also be 
used. Maleic anhydride is prefera^ used 

60 The reaction pressure Ss not crifdcal; the 
reaction is generally carried out at atmos- 
pheric or elevated pressure. The reaction be- 
tween the re^'n and the dicarboxylic add, or 
anhydride thereof, may take pilace before^ 

65 during or after the readti<Hi of ihe resin with 



the flK>nocarboxytic add free of aliphatic un- 
satinatSon. Altemativdy, the dicarboxylic add 
may be presoit during the preparation of the 
cydopentadiiene re$in. 

Ths cydopentadkne may first be readted 70 
with at least a portion <tf (the monocarboxyltc 
add free of aliphatic unsatmatSon, pjuticu- 
lady when the acid is used in a rdatiydy large 
amount, and subsequentily with the ethyl- 
enicaHy unsaturated dicarboxylic add, or an- 75 
hydride thereof, and with the remalining por- 
%k)n, if ai^, of the monocarboxylic add. 

After reaction of the cydopentadfcne resin 
with carboxy^c add, the addic rea<^ion mix- 
ture lis at 'least pardy esteriiied With one or 80 
more hydroxy and/or epoxy compoimds whose 
average OH functonality 5s in she range of 
from 2.1 to 12, and preferably in the range 
of from 2.2 to 4.5 (hereinafter referred to as 
polyol compound). 85 

The amount of polyol compound employed 
is dependent on the mean carboxyl fimc- 
tEonality and on the total number of cari>oxyl 
groups of the addic reaction mixture and is 
generally between 0.02 and 1.8 moles per 100 90 
grams <rf nou-modified cydopentadiene resin. 

Essamples of suitable hydroxy and/or epoxy 
compoimds, provided diat die mixture of 'diese 
compounds has a mean OH funcrionalSty of 
2.1 to 12, ^e monovalent alcohols such as 95 
propanol, lisopropanol, butanol, n<manol, 
cyclohexancrf, benzyl alcohol; divalent alcohols 
such as ethylene glycol, propyfene glycol, 2,2- 
dimethyl - 13 - propane diol, 2 - methyl - 2- 
phenyl - 1,3 - propane ^ol, diethylene giy- 100 
col, cyddiexane diol, 1,2 - bis - hydroxy- 
methyl - cydohexane, 1,4 - bis - hydroxy- 
methyl - cydohexane, 2,2 - bis - (4 - hydroxy- 
cyclohexyl) - propane, 1,1 - isopropyJidene- 
bis(paraphenylene - oxy)di - ethanol, 1,1 - feo- 105 
propylicfene - bis(paraphenylene - oxy)di - 2- 
jsopanoi; pdyvalent alcohds containing three 
or more hydroxyl groups per molecule such 
as glycerol, trimethylol propane, trimethylol 
ethane, lyZfi - hexane triol, pentaCTythrilol, di- 110 
and polypentaerythrkol, sorbitol, inositol, 
epoxy compounds such as propylene ooride, 
gjyddol, epoxy butane, epoxy alkyl esters of 
aJiphatiCy aromatic and cydoal£phai!ic mono- 
ca^xylic adds and compounds such as etha- 1 15 
no! amine and trietfaanol amine. 

The esfterification reacrion is carried out at 
temperatures in the lai^e of from 140'' to 
SOO'^C, and preferably in the range of from 
160** to 280** C. The water formed in the 120 
esterification reaction may be removed in the 
known way, and is generally done by azeotropic 
distrHatEon wiiih the use of orgamc solvatts 
such as toluene or xylene. 

The modified cydopentadiene resin may be 125 
even further modified by carrying out the 
esterification reaction in the presence of a 
phenol aldehyde lerin. Preferably, a phenol 
formaldehyde reslin of the lesole type is us^. 
The phenol resin is generally used in an 130 
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amount <rf from 1 to 60 paitts by wdght, and 
preferably Sn an amount of from 10 to 40 
parts by weight per 100 pans by wd^t of 
modified cydopentcadiene resfcm. If desired, 
5 other ocni^)ounds may be added to the reacticm 
mixture dmlng or aifter ithe reaiddon; for ex- 
ample: abienSc add, mineral o^ls, piigments, 
colourants, waxe^ asphalt cxnnpmnds, linseed 
oil, lEnseed stand oiil and polymeric compGunds, 

10 such as aJkyd rcskis and ddorinated ndto/ 
The phenol resin may be prepared 5n a 
known manner from one or more phenois and 
one or more aldehydes in an alkaline medium 
at a temperature lin the range of from 30° to 

15 150'*C. Examine of suit5>le phenols are 
phenol, alkyl phenols, aJkoxy phenols, alEk- 
aryl phenols, aralkyl phenols and biq)henoIs; 
the phaiols gaierally have from 6 to 16 carbon 
atoms. SuataMe aldehydes are, for example: 

20 formaldehyde, acetaldebyde, propdonaldehyde, 
butyialdehyde and isobutyraldehydc. The 
molar taHio of the phenol and the aldehyde 
is usuaJly between 1:? and 1:2. 
The Inyenifion will be further described 

25 wkh reference to the foiHowing nonh-Hmitative 
Examples. In these Examples, ithe softei^ng 
podnt was dctemfeed in aoconlance with die 
"ring and ball" medwd (ASTM merfiod E 
28—67), the colour was measured on a 50%- 

30 sokitSon of ithe resin 'in toiuene in accordance 
with ASTM method D 1544 — 68 (Gardner 
colour scale), and the viisco^iiy was deter- 
mined on a 50%-sohttlion of the resin in 
toluene at 20"C 

35 EXAMPLE 1. 

732 grams of a oonunerdally available 
cydlopeiitadiene resan having a meitmg poiint 
of 85**Q and a colour 8 were melted in a flask 
and subsequently 356 grams (2.78 moles) of 

40 hexahydn^enzoic add and 117.6 grams (1.2 
moles) of mateic anhydride were ntixed there- 
with. The mixtaire was then heated to 240°C 
and malintalined at diat temperature for 2 
hours. Although no reaction water was formed 

45 ai this stage;, the ac5d nimi^^er was found to 
have decreased. Subsequently, 207 grams 
(1.533 moles) of trimethyloi propane were 
slowiy adcfcd thereto, after \Mdi the mixture 
was aMowed to react for 4 hours at 260°C. 

50 1350 grams of dear resfin were d}tained hav- 
nig an add numb^ of 12.7, a viscosity of 
280 dP, a softening point of 145°C and a 
colour 12. A roto^vure ink was prepared by 
mixing the p^ent magma with a toluene 

55 solution of the residiSng rosin and the n^x- 
ture subsequently ^x>und At an appJicatSon 
VBcosJity of 30 cP ihe weight latfio resin: 
tolucne:magcnta was 30:62.5:7.5. After print- 
ing on natural paper, the lotogravure ink 

60 ^wed a rapfid solvent emSssfion, a fast drying 
time, a high nA resiscanoe and a good gloss. 

' EXAMPLE 2. 
732 grams of a cyotopemadiene teiVing 



a mehing point of 105**C and a colour 8 were 
melted in a flask and mixed w'iidi 76 grams 65 
(0.48 moles) of rrimethyl capr^ic add, 61.5 
grams (0.48 moles) of hexahydrobenzcric add 
and 58.8 grams (0.6 moies) of maldc an- 
hydride. The resulting mixture was heated to 
240**C in an inen gas atmosphere and at 70 
atmospheric pressure, at which temperature it 
was maintained for 2 hours. Subsequenfdy, 
64.8 grams (0.48 moles) of trimethyloi pro- 
pane and 12.5 grams (0.12 moles) of neo- 
pentyl glycol were added and the mixture 75 
heaited to 260*'C. After reaction for 4.5 hours 
at 260°C a dear, Hght-cobured resin was 
obtained, having an add number of 13.5, a 
viscosity of 150 cP, a sofito^g point of 
152°C and a colour 10. gQ 

An offset-liithographic ink was prepared by 
mixing the pigment magenta with the aboi'e- 
described blinder, an air-drying isophthalic 
alkyd resin with an oil length of 65 (availaWe 
under the trade name Setalin V 428 and 85 
marketed by Kunstharsfabriek Synthese), and 
a mineral oil (marketed by Magic Bros under 
the trade name Magiesoi 47) and the mixture 
subsequently ground. The wdgbt raiSo of 
binderralkyd re^rarmineral oil:pfigmcnr was 90 
34:3.4:46:16.6 at an appKcation viscosity of 
^T^* printing on paper, die 
offset fink showed a good gloss, a brilliant 
colour, exofHent ni) re^scance and a short 
drying time. 

The toder prepared in diis Example was 
processed m the manner described in Example 

I into a rotogravure ink wMch, after being 
printed on nauir^ paper, had the same favour- 
able piopercies as mentioned in Exaiig>Ie 1. 100 

EXAMPLE 3. 
610 grams of a cydopencadSene lesah having 
a melting point of 85**C and a coiknxr 7 were 
melted in a &ask and subseqii^dy mSxed with 
439 giams (3.6 moles) of benzok acid and 105 
98 grams (1.0 mole) of maleic acid. The re- 
sulUmg mSxtutre was heated for 2 hours to 
240*C iHider xylene reflux. Subscqucndy, 
172.5 grams (1.25 moles) of penlaerythritol 
were added thcroto. After 5 hours reaotfitMi at 1 10 
260*0, the resda was kept under reduced 
pressure for 30 minutes to remove the lemain- 
ing xylene. A dear, tOluene-solubJe re^in hav- 
ing an acSd nund)er of 10, a viarosity of 260 
cP, a softening pchit of 156°C and a colour 115 

II was obtaSnedL A rotogravure ink made 
from this resin displayed excdlent fwopenries, 
espedailily with respect to (its drying speed. For 
compaiison purposes, this Example was re- 
peated, except that an equSmcdar amount of 120 
stearic add was used instead of benzoiic add. 
The resuiltSng resin had an acid number of 

11, a viscosity of 40 cP, a ocrfour 14 and a 
very tow sofening point (40** C). Because of 
its low softening polint, sticky siiface aiKl in- 125 
compkstc solubiiity 5n toluene, the resSn was 
totaMy unsiiitable for use as a binder for a 
rotn^vure ink. 
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EXAMPLE 4. 
610 grains of a cyclopentadiene resin hav&ig 
a mdiJing point of 105 and a colour 7 were 
mdted in a fiask and subsequendy mixed with 

5 240 grams (1.0 mole) of napbdienlic add and 
98 grams (1 mate) of maieac anhydride. Hie 
mixture was heated lor 2 houors at 240°C, after 
whidi 172.5 grams (1.25 moles) of pentacry- 
tdiritol and 317 grams (2.6 moles) €i ben- 

10 zoic acid were add^ niberetio. The nacflton 
miixture was maintaaned 2SC 260° C for 5 hours, 
nse being nutde of aszeotroplic difetffllarion with 
the aSd of xylene to acoetLcraic die esteiification 
reaction and to pm^ent sublimation of the 

15 startling maitcd^. The resin mass was then 
kept under reduced pressure for anoither 30 
minutes to remove the remamSng xylene. A 
pEodiKt was ctomed wMdi was soluble in 
axomadc soivems and h£ui an add ntrnd^er of 

20 9, a vJsoosaity of 350 cP, a soffioung po^int 
161 °C and a colour 13. Tlus KS&i a^ diowed 
good propentSes for use Im zotogravure inks. 

EXAMPLE 5. 
732 grams of a cydopemadtene resSn havlhig 

25 a melting pomt of 82^C and a colour 8 were 
mdted in a fla<^ and subsequendy nnxed 
86.5 grams (0.6 modes) of 2-ethyl caproac 
acid 7S2 grams (0.6 moles) of beiozoic 
add. The mixture was heated to IZC'C for 

30 2 hours tinder xylene reflux. Then^ 127.6 grams 
(1.1 moles) of fumade add were added there- 
to and tiie mixture was heaited to 240° Q at 
which temperature it was malmtained for 2 
hours. 151 grams (1.45 moles) of neopetityl 

35 glycoil and 13.5 grams (0.1 mok) of td- 
methyM propane were then slowly added 
ihereto. After 4 hours azeofroplc d'istillatiion 
with xylene at 260^Q a resin was obtained 
having an add number of 13, a viscosity of 1 80 

40 cP, a softex^g point of 149**C and a colour 
11. 

EXAMPLE 6. 

The prw^edure descttbed in Example 5 was 
lepeatcd. After ithe additkm of the dcohols 

45 menttmed in tMs Example, however, 200 
grams of an alkyl phenol leslini oondensate 
obtained by alkalme candensata<Mi of 1 mole 
of octyl phenol and 1.7 moles of formaldehyde 
were added over a period of 1 hour at a tern- 

50 perature of 180°C The resulting product was 
a re^n having an add number of 10, a vis- 
cosity of 350 cP, a softeniing point of 165 **C 
and a colour 12. The sdlubiilS.ty of this product 
in alphatic solvents was better iban that of 

55 the product of Example 5 and, furthermore, 
the softening podnt and the vlsco^^ were 
higher. Excdlenit resulits were obtamed using 
an ink cona^ng of 29 grams of ibis resSn, 
61.5 grams of toluene and 7.5 grams of 

60 magentzk, espedally wMi regard w dryiing 
time, brilHance of colom* and nib re^stance. 

EXAMPLE 7. 
750 grams of a cydopentadime resSn hav- 



ing a melting point of 82°C and a colour 8 
were melted «in a flask and heated to 180®C. 65 
48.8 grams (0.4 moles) of benzoic acid and 
53 grams (0.55 moles) of maldc anhydride 
were added thereto with stirring. The contents 
of (the flask were then heated to 240''C and 
maintalined at tins temperature for 1^ hours. 70 
Subsequendy, 36 grams (027 moles) of tii- 
methylol propane and 19 grams (0.137 mol^) 
of pentaerythritoi were filowly added 
thereto and the temperature dropped to 
180*^0. 90 grams of an alkyl phenol 75 
resin condensate as described iin Ex* 
ample 6 were added over a period of 1 
hour and at a temperature <si 180^C» after 
\x4ikh die reacikm mixture was brougbt to a 
temperature of 260''C over a period of 2.5 80 
houis. The reaction mixture was mdntained at 
260''C for 3 touis to give a res^ having a 
softemng pomt of 177°C, an add nuinber of 
72, a vk»o^ty of 230 cP and a o>lour 11. 
A pdntmg ink based on ibis binder^ toluene 85 
and magenta in a wdght rat»o of 3U:61:7.5 
showed good lotc^ravure ink properdes. 

WHAT WE CLAIM IS:— 

1. A process for the preparation of a pi!int- 

ing ink binder wMdi comprises a:eaci!mg a 90 
cydopemtadrene resin (as hereinbefore de- 
fined) at a temperature in the range of horn 
120**C to 300*C with an ethyleiiically un- 
satm^ed dicaiboxyillc add or an anhj^diide 
thereof, and wkh a monocarboxyfic add free 95 
of aiphatic maturations having from 3 to 9 
carbon artoms, and at least pardy esterifying 
the addic reaction mixture at a Temperature in 
the range of from 140**C to 300**C with one or 
more hydrofxy and/or ^x>xy compounds hav- 100 
iing an average OH func^onality in the range 
of 2.1 to 12. 

2. A process as claimed 5n da'im 1 wherein 
the monocaiboxylic add is used in an amount 

of from 0.01 to 1 mole per 100 grams of 105 
cydopenftadiene resin. 

3. A process as claimed in cla'im 2 wherdn 
die monocarboxylic acid is used in an amount 
of from 0.02 to 0.8 moles per 100 grams of 
cydopentadiene resiin. HO 

4. A ipTDcess as daimed in any one of daims 
1 to 3 wherein the reactiion with die mono- 
caiboxylic add is carried out at a temperature 
In the range of from 200**C to 260°C 

5. A process as claimed in any one of the 115 
preceding daims wherein the monocarboxylic 
add is an aHphatic monocarboxylic add havmg 
from 6 to 9 carbon atoms. 

6. A process as claimed in daim 5 where- 
in the afiphait^ic monocatboxylic add has a 120 
branched caibon chain. 

7. A process as daimed in any one of the 
preceding daims wherein the etb5^enically un- 
saturated dicaiboxyhc add, or anhydride 
thereof, is used in an amount of from 0.01 to 125 
0.6 mdes per 100 grams of qrdopentadiene 
resin. 

8. A process as daimed in daim 7 wherein 
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the ©rhylenacally unsaturated dicarboxylic acid, 
or anhydride thereof, is used m an amount of 
from 0.02 to 0.4 moles per 100 grams of cyclo- 
pentadiene resin. 
5 9. A process as claimed in claSm 7 or claim 
8 wherSn the erhylenically unsaturated di- 
carboxylic add anhydride is maleic anhydride. 

10. A process as chamed in any one of the 
precedbg daims vrherein the acidic reacrion 

10 mixture is esterified w'ith <me or more hydroxy 
and/or epoxy compounds whose OH func- 
tionality is in the ran^e of 2.2 to 4.5. 

11. A process as claimed in any one of the 
preceding daims wherein the esterification 

15 reaoaon is carried out at a temperature in the 
range of from 160** to 280*C 



12. A process as claimed in any one of -the 
preceding claims wherein the esterificaBon 
reaorion is carried out in the presence of a 
phenol aldehyde resSn. 20 

13. A process as claimed in daim 1 substan- 
tially as hereinbefore described with refeience 
to any one of the Examples. 

14. A binder when prepared by a process 

as claimed in any one of the fweceding daims. 25 

15. A printing ink which cowtains a binder 
as claimed in da5m 14. 

BOULT, WADE & TENNANT, 
Chartered Patent Agents, 
34 Qirsitor Street, L<Hid(Hi, 
EC4A IPQ. 
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